p90 ribosomal S6 kinase 1 (RSK1) isoenzyme specifically regulates cytokinesis progression.
The p90 ribosomal S6 kinase family (RSK1-4) of Ser/Thr kinases is a downstream component of the Ras-MAPK cascade responsible for regulating various cellular processes. Here, we examined the potential involvement of RSKs in regulating mitosis by transfecting HeLa cells with siRNAs targeting RSK1 and -2, which are the major isoforms. Depletion of RSK1 but not RSK2 triggered a significant accumulation of binucleated cells compared to control cells (0.5% vs. 10.5%, respectively); this was rescued by expression of exogenous RSK1 but not a kinase-defective mutant. Monitoring of cell division by time-lapse imaging revealed that the observed binucleation mainly stemmed from a failure to form and ingress the cleavage furrow during early cytokinesis. Immunocytochemical analysis of RhoA and anillin, the two principal regulators of cleavage furrow formation and ingression, showed that these proteins were abnormally localized during anaphase in RSK1-depleted cells. Furthermore, RSK1-depleted cells seemed to have impairments in midzone microtubule formation, as suggested by morphological changes and lengthening of the midzone (15.2 ± 1.7 μm vs. 17.4 ± 1.7 μm in control cells). We also observed shortening of the pole-to-polar-cortex distance in RSK1-depleted cells (4.30 ± 1.37 μm vs. 2.80 ± 0.84 μm in control cells) and scanty distribution of microtubules at the periphery of the equatorial region during anaphase, suggesting an aberrant distribution of astral microtubules. Taken together, these results suggest that RSK1 is specifically required for cleavage furrow formation and ingression during cytokinesis. This may occur via the involvement of RSK1 in proper midzone and astral microtubule structure formation during anaphase, which is essential for the correct localization of anillin and RhoA.